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ABSTRACT: 

PURPOSE: To eliminate damages of a foundation, etching defect, etc., by 
making a contact hole passing through an insulating film among a plurality of 
conductive layers in such a manner that the diameter of the hole becomes small 
as it gets deep. 

CONSTITUTION: When contact holes 20, 22 are formed by etching 
simultaneously, etching selection ratio is controlled by changing a size of an 
opening of each contact hole properly. The difference between an etching time 
of the contact hole 22 and an etching time of the contact hpje 20„cmt)e 
smaller than a conventional one= Therefore, it is possible to. prevent doped--v 
polysilicon of an upper electrode-1 0-positioned on the b ottom of the contac t 
hole 22 from being excessively ^etched. Since the size of the mouth of a 
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contact hole is set in accordance with the depth thereof, it is possible to 
control the etching rate and to prevent damages of the ground and opening ^ 
defect when a plurality of contact holes of different depths are made. 
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0 tS*vh$ <^:& J: ■? tm^iiJtr^tt^ BiiiEII2(0^^iS«lc:. Me^^^kfiOMJ^tfci-^TB? 

com 1 (ommimsLtizm&^tifzm i <^^«ffimi v^t. msig i <om^immbmm^2mmsmt 

*Ma-f-i)IS203>'^^'h*-;kS-, liKISli^^y 

C:<om2cOlI^6a^tCjgfi£2tutm2«O^MiSt® OTlBa^<03ll5J±. bu^1<^3>^:5' h^-Zl't m 

tS-ffix. ^2(/53y^'^h*-/Pi:c7)ai3«0llt|5tT, 

^nay^-^V^.-Mzti^-^X^m^lirmmMtm [000 1] 

m-^TM\,zi}\^x. ^cr)mmz^thm^(r)^mAi:mft^tiiib<7y^ 

Jtf:iOffiMH«fcffi-:Jl^T. laie^-^ny^'^'h*- 30 [0002] 

)ucrmam^. ^^(^mM^y^^^ hit^-jutmnu^ leawsffi] kit, m'^izu^(om^j:imfi(.<oziy^ 

izf5tx9^hzt(,zxo . mi^y:}'i^hn->-)ico ^'^7^-;^^^r^«.^^*<o^t^f>lcllSfcil/^■ec':«Bt* 

K7^X-yf-y^<3*e^Kffl|-rS^*IIB«'^SJa* a$-> dram (Dynamic RandoB Access Menory) Srt«l 

[iir*Ji4i ^mtmii^izmi<^mmmmi:i&^ [ooo3'imi9iz^-mi,z:^^y^h^^^^i^i'm 

BuSI^ 1 comm!mmcomaiiXt/m§mi^<0}^mtz m i co^fflt^v^T^ ^ -;UKffiSK2 1 i oT^Si? 

?{i->-C.|gli^^^[^^}g^SXSi:. 40 ixfc?Stt{i«±t:, MO S (Metal Oxide Seniconducto 

ms^i<mm!Mm±izm2cr>mfsm^mi:m^-t^ r )Mmi^^h5>'>'':^^'*^'B«3ti-. ^c^mz. 

wm^2com^^mi,z^ m^i^±.cr>mmizt5\>^x. Mos^w^h^yyx^'ji, ^w^si^ffit: 

f^it^«ES^«^ffit^S3y3'^hd^-;i'^ m^^tifz. v-x/Yu^ ymmb^h^¥mtBm 

2 oBiaffi»M(^Mfc y ^ ^ h *- ixfzmwLco^wmi 1 affl±t . y~ vwm 5 
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[00 04] ^A'^N-i^^'OTISefiiSti. 3>^'^ 

10 0 0 5] 1 2±c{4, oMm^m^m^im 

^:&A»;r;<^';i'ai 5afc A 1 -s i -Cu^fc'**^. 
^:$r;l/5-'>A^« 1 5 b t<?52«fflj£5:*-r*^ 
««1 5*^^3itTV^S. ^mSl 5J±. 01 9«ir 

^a^iss-c&s. BSifiSisi 4±tc{±. mmm 1 5 

[0006] ULtco J; 0 tctil^SiutD RAM«. O 



[ooo7]s«iKgi Bt^imsLimmtiin^ 

Wt«^^-<irS5ti6W3>^'^h*-;P2 0»i:. 02 0 

iz^-tx 0 7 , 18. 1 gipf-m^ff) 

di ) . ^yxb-7x^'2i5-7x^fcLTM:trttx y 
^yi/tcJ:-?Tms*tS. ^ISffii^Ml 7, 18. 1 
10 9<0¥JHbSPI2rff5:4?^v^J^t«. 02 Uc^J: 

d2 <di ) ^yj:. ^mSJMll 5t^^^^z^^(r> 
±SS«fii (-fe/l^rk-h ) 1 0^ttS^t;gf^3-a:S!t; 

^6^1 7S-aani:i'. ifzzco&m^m^mmi 

8. 1 9H. 02O{c^L;teM{cJt^Titf®<l»v^/:: 
tf), t'i/XhvX^'2 32:-7X:7fcUT. ifcKWa< 
(d3 <di , d2 ) Jg)S$flS. 
[0008] ^It. ni/jfifV^.-)V20. 22ff)^ 
20 iim«oai$<7>SV^^, fll^iSlll7. 18, 19C0 

[0009] 

[«1] 
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[00 1 01 ^itJav-iT, riy^'?Yiti~lV2Qim. 

mt^ mm&m i s . 1 9 cojp^ m&<^i^^n-ot: 

[00 111H20. 2 1t*-tJ:-5{c. riy^'^'h* 
-;l'2 0*«. h5y>''x^'^rfc'«o*^*5Jg^$iT;t2o 

Kl 8 . 1 9{4. ^»)Rc^7 ;e?X-7-i/>'Ojfc*:^- 



-/^'^fc'CioTTffl-fk^ill., ^<03t46. 02 0, 2 
1 ffil^^t^hi}^^ i d fc. Tffi^fcWua^ *S L3t0 2 0 

Jf^-T. «S»igJS18, 19<r>^y^^V^^~>V20 
50 ^^□-r&fi[B(::fcttSffA*W<^S. -S". ¥ffl^t: 
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18, 19*iJt!Kft^<^r'3. 3y^':7h*-^l'2 0i7) 

gii?ti02O<oJ#^«odi izy:,^rm<'ki, ;i<^zt 
fi. 3y^':?h*-/l^2 0SrXyf-y^^-rs^**lt*5E 

^rfc'*^JB^?*l/vrffi«i:<^ST. fl^JfeSMl 8. 1 9 

[0012] ZtLi:><0^^^j:m.i:m9\t6tzib. # 20 

[0 0 1 3] 02 2<i. ^^^^z^9<D±3m& (-feyl^T 
U—h) 1 0±(caP^S3yi'^'h*-;P2 2«JgfiE 
Xg5r^^We*>5*'\ JiSPmSl OiOTIittiV 

TtfeT'tayrJ'i? h*-;W2 2c0^a«lS<7)MW*W< 
^^Clttt^rv^. ilJt. 3y^'^'hit-;P2 2Ji«^ 
igiMl T^MiiL^rV^fc*, 3y^'^'h*-;U2 2oa! 30 
$d3 <i, =jy^^'h*-;l'2 0<7)H2 0C^L7tJ^ 
coaiSdi tlJf^T^eOOO— 7 00 0A^a<^ 

[00 14] 

rjy^^' h*-;l'2 0 ttMSWav^ny^:? h*-;l'2 
3i:*>it#LT:v^S^w«>, ^^^mmizx- y^y^^izX 
-oXMX-th^l.zi5\,^X. ny:J'^'b*-;l^2 0 5r+ 

1 0 c7) H-r h ^ 'J u 3 y -y y tiT 

y:5'i? h*-;P2 21CT i N^j:ift^(^^j:^y^OT)i^>l^ 
S3 1 tT;l'5-'>A^^B3 2fc<0~S«5a^*-rS 
^mSi^^JglSLfcJ^. >'^'JT^^;l'Ji3 1 fcigPS 
ffi 1 0 fc<7)S^i. myi^^ h*-;j^2 OcortJiffit?^ 

^c^KHt^rS. 50 
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[00 15] ^Jt. ±^B®10<0K-rh'-KUi^'JrJ 
ySst/fRMLTLili^^ri^tTt, 02 St^S^-Ti'd 

^<^ffiff*ia<^:oT*«;7 0 0AJaT^0Mff{c^:o 
/iJ©^tCtt. Ayr^:?;H3 1 Sr»^-ri.3t>6i^N2 

HfflMTio 7 yTT"-;P«oiet , 8 0 0 x: fc V ^ d 

02 6iJj:t^2 7{c^-rJ: 
3 {'^<y i'^PBwT i tjjf J v-U ny t <7>^^L 
■t^h*>. S/'Jlf^f H-ftfci&T i S i 2 «3 3«^« 

tmts. ^(m^. ay99h^^-)i^20(ommcov- 

Tb;}f'Ji^'J3y*5Ti{C®a^tt.-C. S^>lc{±rjy^ 
^ b ;^-;WJ6^«olfflai)S^w F -T h ^ U 'J 3 y CO® 
S^i>±tX. H2 7tSfc^tT^-ri3'5:^jB3 4*»' 
^t. fiiS^:J^lc»i±3limai 0*nWi8tTti3. 

mm3 4ifi^thX^^Y--rh:ii<o>'V^ym<^mm 
<mmi. T icowm'^'7yTT-~fViSM^b'izmf 

-rs*^ a^$«j7 0 0ASST$>S, <t-:>T. ny^'^ 
F5>fx.y^y/K:io-c?B^U3ta«b-- 

rbdfji^ynyawKJPS:, aji^-e-^-'y^Ma 
10 0 0 Agjst^ri, 1 o iz-ti'-mti^ht. f 

-rSC:i:^<, ^?H3 4<^)^^|5Sjh-t-Sii:3&^iix 

[0016] mz^ x yf-y^^HoiSgWKIftdov-* 

K^-fX/^y^cOX-yf-yrJ^^TiO^Ji. gt^E 
i-^ny^:? j: 3 k'Wn-r.Siti60x«yf-y 

m^Ti »[x.yf-y^^)gt:'*-&:&«iaffiigMcoS 

W^mmiZi^-tmMt. F^^X-yf-yiJ^g^DX^yf- 

y^^p-h<?^a»^i&#StAiiT. jj-w'vx.yf-y 
^^^T2 i:m^LX. T=Ti +T2 fc^rSidC^ 
h-7-<x.y^y^^M<7)x.yf-y:/w-h<^ 
Ift^tt. ^ftc'^'xyNMi^wxvf-y^^W-heotf^. 
ogi^, '>x.'N^cox y^y:?^k-hcotf^>-:>^. A-y 
f-^K^-^ x.y^y^^<?)%g-<7)A>yf-|a(Ox yf-y^'k 

im^^t. j:.y)-y^U-V<7)^mi.. H28 (a) 
(b) t^f iat^r-^-CfcO. /cfcxtf. »[x.y^y 
:5^MS*^V^^r|Bl (028 (a) <05^BlA:tr|iiJ ) 
-rSJg^t. x.y^y:J^V-hA>'#V^^rin| <02 8 
(b) <o^aD^ri6i) t»tSJ^k»Sro3t«^, 
02 3-^2 5tc^L;t J; 3^A^^'^^">'^'<7)±SSmffil 
0 (-t;l^TW-h) 1 0<0K-TF4f'J>'y3yA5iifJ 
txvyf-yi/^iiStv^^ h^y^P**. 
Tl&*-r'&, tex.yf-y^^AWv^:fe-|6i (02 
8(a) co^i^9JB:*riPi) izmrt^^t. x.-,^yy 
v~vtmWi^ (028 (b) <n^e;ic-}}^) \,z^ 

izmn^tr. !ti:i.tf02O{C*L!t3y^'^F*-/l' 

2ocoj^{;u±, iHtfiM^isi 9±izm^-thmsm 



7 

[0 0 171 ^riJ. ^^v-NV^coigprnS (-tykrv- 
1 0coH-Th^'Ji^y3y^JS<-rix{f. 
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* [00 18] JiaL3tJ:o^rraS^ti> 02 9tc:^J: 

^i^{i|c»Kiaffl±t^n:^itS3>'^'^'h*- 

[00 19]TiBS2fcUi. H2 9{'t>{t&3y:J'^'h 
*-;P24coKiH-§«f^eigMi7. 18. 19ff)m 
W*«02 3 {CS^L/:!3 y^^' h*-/U2 OfiOJ^i: 

r2y;S':7b;Jt-;l'2 4t3y:5':5'b^v-;l/2 5^Jt 

[0020] 
[«2] 















sr^i&iiMi 8 


5000—8500 






4000-6000 
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[0021] 5«ny^^'h;j;-7H;:i3V'>T, ^l<7^«HtS^2c7^ 

*»Hgwi«*JS 1 izmL(o^fmm.ii. mmmm [ o o 2 3 ] ^m(7)m^3 izmLmmt^u<m 

[00 22] M^2tc^<7)^<<^S«, ^ 9, 3y^^'h*-;PcOK5>fx-y^y7mK^*J«rr 
»f4««Lht;jg«$tur^»loeia*e»|gi:. ^Itomi 

(m^mmL\m'^ttiytzm i (j^^miBJiWi: . [ o o 2 4 1 11^4 \zsimmm^wn'^ 
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[ 0 0 2 5 ] $ <?> 5 tiE«o^i^f<^goi!Bt 
tc. ig 1 <mwmmi:mmhT.uh . ib 1 <rmmi 10 

fcv^T. micoa^»»isi:iiiieig2<7)«iaa^iiifc^ 

>'^':?h*-;l'i:^2c03y:J'^'hi^-;l't»ai3«0l^ 20 
(cietT, ffiico3>'^':7h*-;i'h^2<7)3y:J'^'h 

[0026] 

ayay^y Vilr-~fVffmu^n^<<zY^Ay^'yi-yi^-^ 
^ii^m^ziy99Y-^^-)i'(nmWr'SL^\^^yi''^ 30 

[ 0 0 2 7 ] *t . it*«2 fcEac7)i£Baicj:ntf. m 
1 <r)missmm\zm^^fvrzm^\z^-^ xis i <o^«is 

ttzi^r>x. micommmnzmm-^mi^c^m 

[ 0 0 2 8] $^>tc. a*^3(cEffico!;|BH{ciix{f. 
UizWth'^ii^MUn t\,z^j:h X o kzWmh Z. tip 
^iztmti>:itipX'^h. 

10 0 29] tfz. m^4h^\.Mm^5izmL<^ 
x.mi <7)mfsmMizmi&-rtm!^iz x o . ^<7m^ so 
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1 0 

(ommizin'Tttn i c/)mmsmmmmi>^(om^iziQ'> 

X1&<^j:ttzi^. i<r)m-crmmzm^^fitny99 

g , 3 y 3^ h*-;Pc7)ai^<7)ffl]St'ieBr&x -/f-v 
10030] 

immim ot. 3is:i£B8c7)igi<7)iafc0!i(7>it^«^fflfc 

[ 0 0 3 1 ] HI ( a ) Wi. «Oiejft0««O 

9i,zjp.LtiD RAM<7)jt^ o-^/i^c^jmmmztufh . 

h*-;i'2 0 1 . mmm& i st^^^-^i^^coiMmm 
(-fe/wrv—h) 1 0 t^fi^^i.ny^':? h*-;i'2 

[00 32] HI (a) ^m^LX^ »^ig)K41{C 
}gj£$iut3>-:5'^'h*-Zl'2 0, 2 2»i, ^tl^tlM 
$di , d2 Srfl-t, di >di cr>}^izhi>. tfz* 
iih<r>ny^^ Y^--)V2 o , 2 2<i. *TBfffi*^HBiE 
:&jg-c&0. ^<?):»c#$«, sra»SIS4 i^ffl-cm 

-fiiwi ^, W2 ATi>'). wi <W2 ffM^iJ^hh, 
tii.^ 3y^^h*-;W2 0, 2 2<±^il'fil7"-^N°t 

izh^. 

[0033] act, 0 1 ( a ) tC^L:tlll <OieS«PI<0 

^t^f^<'y^:;jmiz->\^xwLBnth, ^^Ms^icos 

4 mffit^SSIRfcioT, ^P?ix&3y^'^'bJ^ 
-;l'2 0. 2 2<m^iz^iy^-m^^wi cOiEfr 

ttU'xXhvX^'4 2^Jg^&. ^<m.. CHF3 
/CF4 /Ar<0;<fX^5rfflV^;tM*ttOK7-fx-yf- 
>'rtJ:0. n^if'^' h^^-;t'2 0, 2 2^JllX-rS. 
i<?);ifX^(c:-:>V^T{±, CHFs /CF4 /ArWfi^ 
Jt (^Sifc) fi. 6 7/5 3/8 0 0 (SCCM) 

[0034] i d jgv^/iJl^<OX.y^y 

rmt^. mMi'^^^^^hixx\.^hi}x^-xhhcHF 

3 /02 ay^-^iST. (O2 jiJg»l 0%) ^fflv^-tJ©^ 
fcmLT. H6 (a) (b) tC^-r. 06 (a) 
(b) -Cii. (^*&t2J:l.^5:- 
^saiSTS^tTv^s. 06 (a) {±. 
iO:fc§$w^eittH:. Jfe^ccTjx-yf-yyasSrl. Ofc 
L-CMt;t3tx-yf-yr3a^$r«E«(;:t '>Tl^S. 
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1 1 

06 ( b ) mmime (a) tRt-c&o. mmiz 

M^y^^V 7ii-}V<r)'j—n\iz^-:S < fiiS.d ^ t -p t v ^ 
a. ^^»S:^j«ORFjiSgS{i. fi£*aT<±i 3. 5 6 

MHzT'feSOt^L. ^tt0!ir«3 8OKHzi&ffl 

:>3tifiBRaf {i4 OmTo r r~80mTo r rTJ)-^ 
ti<n\,znL^ imm^-C\tS 0 OmTo r rg^tC^ 

[0 0 3 51 06 (a) <7)^^57*»^,*)*»&J:3(C:. fif 10 

:*;§^riB«t3t5V^T<±, x.yf-y:?TSjgJi:Ji«Q:i . o 

Ji, 0. TSJrCfcS. i£0««H^WfflLT. 31$ d 
$ d<7)J: O^t'^ay^'^J' b;}:-;U«wi& J: <Wi 

[0036] imim^a^f^ Yi!r^-)Ur>±% 

^ ^' b 2 2 fiox -y f-y :;'St)?ih$r 3 h 
}V2 Ci<r>:x,',^y^rw^\izn\JX 3 0 <-r 
3y^'^'h*-;P2 2A>'x.yf-y^$ii 
Sl^rat =iy^^ h*-yP2 0*ix>yf-y^^$*t&^ 30 

ftif^X^ 3Vi':7h*-;l'2 2<?DK®t{StSrS±g8 
mtii ooH-rb--K'J>'»J nydJjSSCX y^y^^? 

[0037] -r^shh. H3^#S3Lt:, ny^'^h^i^ 
-)V2 2ii^iyio i:±^mt 1 OiO^ffi^ T'x-y f-y^^ 
^ilJtt ^<03y:J':7 b*-;k2 0<DT^rta#^Sa 
[^^M4 l<0S3Adi fi!*&t<t'>-cx y^y 

^«0f*$f>t;:x-yf-y^^$r«MLT3y^'^'b*-;P2 40 
OA-'^^fl^l ^M^T'^ J: 0 ifx y ^yi^^ii:^!^ 
^tfcUT. 3y:5'^b*-;P2 2«oaM{c:fi&rs± 

gpmffil o<oH-rh^'j v'jnyiox'yf-y^^S;*^ 
jg*, @5(3^-rj:at. ^^«£a«iJ:^ffit>'-?iiT 

ymAsm&Lx. 01(a) tc^^-r^ijij&s^L^ 

^tfcv^-Ci>. 01 (b) izmkLX^-fXoiz. ^y 

Vi\r^~)V22(r>mm^zm^^ii.h9yyxfyz^^) 50 
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Hfl44{iJt«fi<J»<^^. Ltz1fir,X. 02 7 
Ljtta!*ffit J; S^I^ct) i 3 ^t^jH 3 4 

[0 0 38] 5:13. ±gejaifeeit=fcv>T, nyiS'^^b* 

□}g*b!)*-awiOIE*JB{:^3*utay^ ^ 

Lfc*«-^T. 3y5':5'h*-;W«0^PcO:^§3&, 

[0 0 39] <Xt. x y^y^^tt<7)dt.. 06 (b) 

^\z->\^xmk-fh . 06 (b) (0^^5:7 *^^>dW»S 
J: a 13. ta!*ffitcfcv>T«. miG. Wzii\^xn^d 

imsi' T^xm\Lx\^tiiK ^^mmffynmx 
t±, G. \iammzii\.^xmismi,zy—f^z^-s<n 

^eifim-LX\^h. ^<r>^t\i. ffl^Htrfci-^TXy 
f-y m^T^i^V 3 ylK£OJt««>&*#iSt:Jt!iirr& ^ 
fc5rSi*UTi>S. T*'>''i'3y)Sco«IWStft]S^i: 
coWStov^T. 07 5:#!!SLTSMt:^BB-r&. 
[ 0 0 4 0 ] 07«. xJKi^'i' 3 y)K«««i:flS(9*^' 
±tS^>«?r:XAtot^TtfOittBB0-p*)'5, i^UnyS 

^5 1 h^zmmmxy * h wjx h 5 2 s:>'t^'- 

-y^^LJtl*. 7*M'>^;^f5 2^Deep UV# 
j«.rtioTm$-frT. K7>fx.yf-y^S:ff^-53t 
J^c7)3t4'<^XSSr07 ( a ) ~ { c ) t)l»:*LTV^ 
.TiT, Deep U V^jLTfcJi. 7 * M^i^'X 

h jE)**<i>*H^fc»t^-ri.''N'^'-y < -m^ i: ?:R6±-r 

[004 1 ] 07 (a) tc^iojc. H^-fX /^y 

^^fcx^i-'i'ayii (*«ai) <7)tii««i3iieftaff-r 
h,^y^^ v-^^~)vmM 5 3 {c*^ Lfz'f^-Ji^ 3 y 

Jg54{±, xU3yS«5 5tA«SnS^:ty5 6 

(T^x-7co-f^yx- x-C'M$<i5^:ty) 
x:^;Pdf i xiStt-fbS tlT U 3 ygf-ftJi 5 1 tfi-^) 
SfSfcRiEt, -B!^l:^^i:efllKS5 7fc5r-5Tm 

itLxmk^tih. ^<r>mjmmt^\m^fifzi^'}^ 

yg^tKsitiv'Unyfc^cO. ^c7)i^U3y*iF5i'' 
;<^;P^t'«x-/f-vybi:^L-CS i F4 fc^roTM 
^trS^iiti-^TX y^y/SiiS, JSLhcOjiStJ; 
^^y^^; h*-yi'JKIiP5 3Cfci,'>Ttix-yf-y/*9t 
tf-t-&*^. ny^'^'b*-;H|jMtfcV^TJi. >f*y5 
6iOASt«l**«iSSfcJt^Tl=L<ffi(-^:C:to. ny^'^' 
h*-;Hia«0T'-K>^>'3 yil5 4{ix-yf-y^4' tK5 
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^imi (b) (c) tmtsimT^^i^r^y^^h^^ 

-;H£SSc7)g*W^-rS. 07 ( d ) 07 { c ) 

^fc. 07 (b) ~ (d) iCfcV^T 

[0042] mz. f^i^iy 3 ymtm^v^ymwt 
tcmmz-?\,'^xwmt^, mzmmLfiXdi,z. i^o 

fi^^izx^im^^:^^'^-/ iSfmic^Mzx-^xm^^tL 
i^ztiz^hftib. fn^i^i^aymimi^tuzKK^ 

^(r)fzib^ iyVayi±T^i^i^aym'C/f~v^ti 
fzW^t^'O. F ^i^Af\^^j:t'crxt.y^^ryhb<^Rf^ 
tm^Uz«^j:h, A^y<r>XJ^'y^\,zii->x. ^ 
(r>'f^^'j>'Bymimk^ixh<ryc. ^i^-Ui'^V^yco 
Ji-y^yyi.mn'fh. JiLh^f^-yavMiiOX yf- 

T-fcS . -rco; i: , T^iKi^'i^ 3 yM*^#< 30 
[00431 ^ri3. ±i^ea0!l(cfcV^-Ctt. 3^5' ^'b 

ptis^>-f, $>h^hf^mfu:ff)iMizmm-ri::b 

ay^9Yih^fdsb<r>-=iy^9VT\r-~)VX'hi>. ^^h 40 
[0 0 441 x.y^y:/^ttTCHF3 /C 50 
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F4 /ArifxmUmLtzi^. CHF3 /O2 ^TO 

[0045] iJjtC. *^<OlB2<7)|IM5fifl|^. aS^rU 
Lai 2tS-:Jv^TittBttl.. *SltJiei|l-iJi'^TJi, i 

■fa8^#ggLT. ^mims.i±^mi,zmm^m 
nm^Ltim. ^Mmnzx-yxm^^-i^-yffyuiy' 

(Tmrnithizjuynay^y h*-;W6 25:Jg^-rs. 
a;^^6 3^spinix^&. c:<7)t#. a^6 3<oi3 

P^S^— 2*»'3. 5/im<7)iEtr?ei:L. n^rJ-^h* 
-;W6 2«0^P^Sr-2*^2jumcOjE*Jgi:^L 

fz. ^<ni^. ui^xh-rx^'ei^-Tx^ttxm!^ 

mmi 7<7)K*Ett^5j-yx-yf-y^^5Sl^ff5r-5fem. 
V=JXh'?Xi^ei^r-yi^y:ftlUi (WkT'yX'?) 

^mdzx-yxm^^hcikizx*) . msiz^^mim 
m^(> 3<7)iBpino:tctev^T4?>2 oxcn^—x-x.-/^ 

yy^Wj:'itz»i. a;^6 3c7)ai${ij«;l 5 OOAt^: 

[0 04 6]<J:tC, XhW-i^V-KB. mWfm9ii 
iiXf^)VrV'- MO $rje^-r-& fc . 0 1 0 IC^rTWit 
fc^:*. -e^oa. «t?g|£;^*i&h-/hill 2fc. -b/P 

Ti^- h 1 0 hcm^zmmmm 1 1 Lytrm, b- 
•y hta 1 2 . »:tt'.y vmi2t r)Vi=.^ 

AffiM[6 7f:<0HC. S^^iil^. T^TEOS (Te 
tra Ehtyl Ortho Silicate) K6 4, BPSG (Boro-P 
hospho SilicateGlass) ffi6 5i3 iW^TEO SK6 6<7) 
3 a«JST\ lOOOA. 6000 

A, 1000Ak^r*J;at?g(£-r*fc. 01 1 (a) 
fc^-Tflmt^S. BPSCll6 5^mLJtS<5?cOT 
EOSK6 6&JgJ«-r^m{C. »S!!afcm0 0 0A<0 
x.7-fA-y:?tJ;|,^fifl:S-ff^a::tt3j:'5> BPS 

Gimmmm^ (011 (b) #h^) (^Jtu. 01 1 
( c ) Ks^-r J; 3 t^m^ns . 

[0047] iJi:tc, 01 22r#MLT. ^I^^W^l^ 
MI,zmi&ziy9^V-th^yS9Vii^'-)i'2Ah^ Wf^ 
6 3tO|g«(CfeV'>T-fe;k7'l/- MOtny^'^ 

3 y ^J' ^' h 2 5 k 2r R^Ci^^rttx -y f-y J: 
-^TJg^S. ^£0k§^ay^'^h4t-;l'2 5^7)3^5 
{±. S;^i6 3*5#4^I.Clkfc:i-r)T. fie*(7)^(7)aE 

S1500ASean-^?l^d4 k^r"). ny^^'h*- 
;l^24<50gi!$d5 koaE^C^Hi^M^H-S. 
[ 0 0 4 8 1 J: 1. 3 y h *-;K0 H 5 ^ 



(9) 

1 5 

ny*>'x>yf-y:/$itSaA^3 0 0 AS^-^r<=5:-:»t 

[0049] mz. ^mm^si^^m^. mi ^ta 

\>x\±^ it—f<-x. y^yyi,zXh K-r V 'J 3 10 
h^vz-o^ynwmh. 

[0 0 50] 3|s^iiMciJV''T«. ^-r> Eiots^L 

:rc-t;WTl'-b 1 O^m^s 01 32:^tT. -fe/l' 
7-U-MOi:t'yhai2fc£O0t«|^e»Kl 1* 

jgsg-r-& . -e«ot^t'-y hti 1 2 t^*a<s mpfc « 

±^ $ TfcS^a 3 M TiKDJEJjmX *) t-^a** 2 m:;^ 

■t^«SK 1 1 (r>mm4 5 0 0 A ^ 2 0 %>r->'\--x >y 
f-y^^-r&iat^L. ^^68£Og|l$*^54 00A 
eSfc^l.J:3tS^I.. b'-yhS^l 22:Jg«L3t 
1^. TmTEOSMfcit^BPSGJlSrmmi 0 
A, 6 000A(Om^Xm^-t& (014) , BPSG 
K6 5*»«L:t!a. g^tmoOOAOX-yf-^N' 
•y^J'^tf^ra^IfctciOWbL. $^,t:TEOSlE6 30 
65-J<)10 00A*|t*tSC:fct'J:0. 015tC^-r¥ 

[0051] Hi6^#BgL-c. ^«cae[i« 

6 8<7)®iSt;:tJ^^Tt' y mi 2fcrjy:5'^'h-rs3y 
^'^'b5f»-;l^7 0kS:. l^fiftdX-yf-y^-r^&Cifct-J: 
oTJB^-r?., -f-coa. 01 7S#MUT. 
1 ±^®t ^' y-^^XT^yr^ :/ffl<?3^' :x:5'X7^> 7 1 ^ 
-e<?)fi^'>'^Xx>'7 1 Jrx-y^yN'y t 
3>':J'^h*-;k69tJj:t^3>':J':?h*-;l'70 40 
«0rtafc^y^'Xx>'T^^^7 2. 7 3^Jg^*. 
[00 52] Hl7{C^L;t^y^X7^>'7 1&JtmL 

!ta:^<ott^fci)tti. .^yy9 va^—ivi ojff^-c-co 
t'«o;J'y:/X7^y7 iwKSdioJi, -efi.-fti.ioay:}' 

lofc-r&fc. ^wmimxM. :2y9^vit^~)vi 

^m.^ d7 3&sfif3feScOJ®^<7)g||$ d6 tJt^T 5 4 0 
0Aej^<^:l,/ito. ay^i5'h*-/l'6 9<7)±^(:0 

9y':f7^'Ty (J¥$d9 ) ^+^X.y^y\' y^' (X-yf- 50 
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A.y^'ffiiHlSt^l^^ei ) tTt. t--yhMll2^ 

Tx.y^y^^$*iSc:t«^i-> (018) . ^'y^/xr 
ycTjx-yf-yC y^^tJ. ^y:/Xx><7)gKS ( i'V^^Xx 

2Sfli]t^fflV^aJ^WiMftf-^'>'<^ffi) *-'TEO 

sig6 e^Ban^/^^rv^i at:+5)■x■yf•y:5^$^i^,i^^ 

SA^fcO. ;ttxlf. d9 5:5000A. dio5r750 
OAtLitJ^. x.yf-K.y^'l:ei ^10 5 00AS 

* „ -e<7) J: d {cx .y f - y ^/MSriS^S 
fc. TEOSJl6 6*ffi*>^>3 0 0 0A~5 0 0 0Ag 
]KcO?|l5^;?iiri , r2 *^t5. CKOri ri {±. 
ri =ei -ds =5500A 
r2 =ei -dio = 3000A 
t=S:S. ^Jt3y^'^'h*-;W7 0(?3t'>ybSl2±<?5 

5'y^'Xxyg|iSMS=d7 -ri =44 0 OA 

t ^ •? . t'-y Mil 2 ^T'ttt+^J-x-yf-y^^-^-i^'y 

[00531 ^rJ3JJ^2t>J:V^|g3cOltSgMT<i. S 
^63.6 4c0}g^* :&SI^^)K«llP^?f=3:^ ISt 
I^^tttr-tS J; 3 tc ^iwzmioix-h Z t UKc 

[00541 

iwmmik} m:j^'<JiXoiz:^?mizxtni. ny 
«gTS> 0 . mi(m^ <nim:h n y ^ ^ h^^-^p^iip 

[ 0 0 5 5 1 i/i. 3 y^' hitv-7l/*5je«3naM« 

<oT*fita^^cai5«s;^i^m-rsc:fct'i:o, ny 
(n^m^mm-h, z<n)m%. ay^'^^b^-zwc 

rJ' y^^Xxy:7'7:?'^jlg^^S^<^:5' y^^Xr i^OXy 

[0ffl<o®*^i(iHjii 

[01] ( a ) i coistegii tis (ts^* 

gScr)i|im^*-r»fBa0. ( b ) «-eiO-|3!^ifc^L-r 
*-rBrffl0T'3i-&„ 

[02] ^mm^\(fTmm,z^Vfi,^mm<rm 
[03 ] immn% 1 <7)iiifie9ttJ(ts^«^M<?)S 
[04 ] immm 1 (^)iQis0iitfc{t&^fl^Mi^ 
[05] ^tcfSBgcT)^ 1 (rmmz-^vth^^mm 
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0. (b) ^mt<^y^1?h^^-)\^(0m^cD:^i^^k [0221 BSO^^SmiESl^co^fttJV^T, «^ 

^SlBJ-r'&)t46£O0-C&l.. [02 3 1 H2 2t::^L3tffi]^t. M^ttx^y-f-^/^^Sr 

[081 *l6agc7)m2iOSiasMtcfc{t*it^«cJIScOSS 10 H-TbdfJi^'j3y«Sr«iLtJ^5:S^-rWWr 

[09 1 2|sffeBjiO||2coSgifeCT{^*5tt&^«5^a(OS [0241023 Izfp-tX ^ izMQ tfz::i y^ 9 Yit^- 

[0101 *l&BH«|g2<^Sfi0W3fc{tS^f*^S« A^«fc«lMJ&2r^S^SEil^ Jg*tfc4fc® 

[0111 ( a ) ji*iffiBcom2«iiMs«?Kcj3»ts^ [02 51023 tmmmcomm^hr.x . ^y^ 

■rBite0. (c) {iBPSGMfcSlS!ffl£-ail^**^x.y <0H-7"h;Kyv'y3>'S*^'a<5r-3TUS:^5r5^-r 
^A.y:5'i-SittcJ;-5-C¥a^bU^c^com^^fe:;*;L 20 BiS0Tfc2.o 

TS^BfMTSi^. [02 61 02 5(::^-ridt:^PLt3y:?^'h*- 

[0131 *l6B)!<0®3«OiaS«f(tfett-&^«^Bc7) i&SttfrB0-CJ>S. 

^-fjmcO. miXe*5trKBa0T*)S. [0271 02 6«ORETHtf^^Jl£±LT5t«fffi 

[0141 3|E^(7)|S3«O||i£0lttJtta^«^M<7) 0r*i. . 

SJ&:6«<0. ^2Xe^^Bfffi0T'i)a. [02 81 ( a ) ti. ^(7)^l^(t:>>X^N±»cm?it 

[0151 ^mi<rim3<rmMmizm^^^^M<y) /i«l[x-y^y^^K«OMff^J'^?r^«$-«t"ll^i: LTS^-r 

^*ffi<7). |g3Xeit^-rBiffiST'*)S. 0, (b) {±. x-yf-y^U-hir^a^^BSr^ffi?r 
[01 61 *^cOlS3«0||Mfi^tfc(tS^fti^M<7) 30 4"t-i:LT5^-r0-Ci>*. 

ig4xs^^-r»fMT'*-&o [02 9 1 m^<m^?>^y^9 

[0171 3|E^i0^3£0||ffiMt*>JtS^*I^K<0 ^coiijt<7)-09^^^Brffi0TJ5S 

[0181 *IKB«ll3<?>IIMMc:fcftS^fl^S«o 1 

SS^^raco. m6XSJ*-rBrffi0T-ftS. 2 

[0191 m^^fims(omm(o~mt lt. d r 10 ±at«ffi ( -t/i^ri'- b > 

AMcO;<^:U-fe;HS«S<O«Jt&S^t«ffi0-C*S, 15 ^SML 

im2o]m*)-^om'mco^i>z)5\^x. mfssmm 20.22 3>'5':7h7h-;w 
[02 1 1 gso^^sflS'o^istfcv^T, aia^ffi 
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